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(54) CIRCUIT BOARD AND METHOD OF MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a circuit board 
capable of responding to miniaturization of wiring by 
disclosing a method of forming a via hole having high 
levels of adhesion, electrical characteristics, and 
connection reliability in a circuit board having electrically 
conductive layers serving as circuit patterns on both 
sides of an insulating layer, and to provide a new 
manufacturing method which does not increase the work 
hour in proportion to the hole count as in conventional 
works and which can respond to future miniaturization 
and higher wiring density. 

SOLUTION: This circuit board has a filled via of a 
multistage rivet type structure as shown in figure 1 (i), 
wherein the circuit substrate has a first electrically 
conductive layer and a second electrically conductive 
layer, which are separated by an insulating layer. Thjs 
method of manufacturing the circuit substrate forms the 
via hole with a photographic method throughout. 




Mi 

' n k f 

7 > v. 

*; < 4 
* * ? 





£lc*/-f'5? 

5W» 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision^of 

rejection]* " 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner's 



decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



(19>0#B4ffWf UP) 



™ & m 4# fF & n (A) 



#512003-110211 
(P2003- 110211 A) 

(43)^WB ¥J«15¥4^ 11 0(2003.4.11) 



(51)IntCL 7 
HO 5K 



1/11 
3/06 
3/40 
3/46 



F I 

HO 5K 



1/11 
3/06 
3/40 
3/46 



7-*>r(##) 
N 5E3 1 7 
A 5E3 3 9 
K 5E346 
N 















<21)UJR## 


WH2001-30115KP2001 -301151) 


(71)ffl«A 


000003964 






<22)tfHgB 


¥j£l34p 9 ft 28 0 (2001. 9. 28) 


(72)SB9§# 


*Ei&**TrF*« i t@ i % 
±m mib. 


*2# 


B3l£ 








*# 


*2# 




* 




(74)«iaA 


100080791 












J 






(54) 













(57) [SSftl 

mmo&Mitlzttfcr' % z x ? & II 
o*#«**1-*IIIttaMEK^v»T, 111 (i) izmi- 



M « "* 




^ CM 



8 



«-l CI 



K 



Mi 

III 



r 



4^ 



■ 



J 



Ml 

t s ^ 

^ \ 1^ 

a 



SB! 




-1- 



t 

t 



1 

znMitm-mv&frmzmm-rz (a) 

(B) <o^i«^1-«jt<07^;nfT^^-r*ct* 

CO 7 4 )V\£T(F>1im-t>K K«#K£tt*&-Og#®ffl 

<r>y 4 n,MT<m\MS. 0ttf:SfiL£*>ou£o-cv>.& o 

(b> &mm tm-<omftm t<nmmzi3itzm-<om 

[f§#«2] iMiifiiMoiiiiflS-oiftit 

1 I5tt0l!&£1g 0 
[if 3 ] WTO 9 ie, 

(I) f -of fti i y'iztf)**! i: 7 -r *\£rm 

IS, 

din isi<07 4 frvrm'*?- >m~^y*-> 

(IV) *-olWMmc«mLT^»4l6*MiftffiU» 

(VI) |-o*#li:v7 h^y^v^tcJ: i}*Jt« 
?l£^j£1-£X|i, 

(vi I) iitrfeiS&®Ko*tc*&su 7-f;nfr<oi6o 
(VIII) i^->*^ H*i*t*I8> 

(ix) *rfe*&miBi£i&*-f *x«, 

£-£-Ofif#j£l S £(±2 0v>-fft*Kgfi*&oiIje&&;fco 

4 ] WTO 7 X«, 
(I) t-^ftSt^onfrffl/^-vii-yf-/ 

_^K:C«Jfct-*.:DB, - - — 

(ii) &®mK^y?-yyK*.t)MM : flz%.f£Lrm 

-<Dm&m * n tts s xe. 

(III) Utrfe? -f ;u ifTffl/^ - vasW^lc^Tfctto 

hJf £*-Og#®t&-Og^Kft- ! ?--t£X 

«, 

(IV) §1^*11:7 7 hxy^y^KJ: *)&1tM 

(V) Sflxog#/ii£iiSil-Oig:#lf fcg-ogfl;^ 

Opa^Ki&SU 7-()l'e7^*o^Wt4m 

(VI) u->^n«:i*nm 

(vii) »-of^tl|-co#frs^i-7^>r-e 



(2) ftWl 2 0 0 3 - 1 1 0 2 1 1 

2 

[0 0 0 1] 

[S£930JP1-*tt#r5Mf] *»WI±, 7-f*e7tft 
I0 0 0 21 

[&*Oj£#f] «-*0*«**»^* : F-«»Ufflv>ibii-5 

@I&*«|±, m^mio/hMft:-&35 : Jtiti::#^ I6lt 

fe, /Sffite^l^if&iSIOPoffilclSg&^-^t LT 

[0 0 0 3] H3 iiis]K*«o^*o#tte*r*-^o 
m^iar-*>), Eg&£i£ow3*{*:HBjo*iii& (trr* 
-;u) t lti±, 13 (a) , (b) <r> s. t %m&&*a 

TO J: 9 & NlflM 1 * i> o 
[0 0 0 4] 113 (a) OJ: 9 fc»>itNi, JlrtOij&jf 

ss#et k a v»t ? 9 ? ^ -5 

0 3 (b) u*i-«ii-c»±, ft*Lfc#*tt 
#ifi-3^#^ 1 rtUitfULO«iit-o#o^*, * 

50 [0 0 0 5] 

[f§9Jj5*«?i*:L.<fcd t-t^SIS] ±R*»U«*, 

it -S«IHM(tt^v>iiitt-&£* * it*l«)t 

itt^L^v^^iDX73)*0«tt<>*^0g|®-eab 
40 [0 0 0 6] 

(1) t t^^StcRST'bix^^-Of^i:^ 

-OfftJf^^-t^HK^K^fcv^T, 
TSXJlOS#:^*«S1-^ (A) iSii^ (B) 03=# 

(a) %--<7)mfomt&fsmt<DmftiziiVzi&imm 



-2- 



3 

(b) mm tm-cnmwm t<Dmm~t3itz>%-<om> 

(3) VXTOSJM, (I) #-<D3Hfc* 33*0^X0 
•;f>^:Tlttim (II) *-o*#l©7 

i-£x*i, (i 1 1) &m®<r>y 4 ns\£rm'<9 ->u 
msHj-fcifeu* u->** \-m*MW.-tz>jLm, (iv>* 

^It, '(VI) »z«iWi:v7hxyf 

•>#jta?L*JBi*-*-*ie* (vii) ttEttWRo* 

2E*-t&xe> (viii) u->** vm^w^hJL 
(ix) mriaraii i«l ts-tmire 

(1) ££14 (2) ov»i*H*»cB«lOHttai«0*i6 

(4) £IT<0 7Xg, (I) »-Oi#«i:7^Hf7 

ffl/<*->£i-7^vrKT?fc$:-f &x*i, (i i) *6 

£&ms-<i-&x*i, (iii) «rE7 -f Tm>*9 - 

xo##Jit:##i-^xe, (iv) m-<n&#m\.~v 
7 Y3- ?*>y\ l zi <o^nmmr^-r^T.^ (v) 

i) vvt. vm*w.=k-t z>tm, (vii) 

t4ie> £-g-trii?rfa (1) itzkt (2) 

10 0 0 7] 

[0 0 0 81 *^Wl^^iaK^«f-OV»Tllls 02 

W^&0&^O^;fr&<ai&9§0-C*&o #3§93K 
#&I!*&£«I4, «IHI2 KBIT <b*L£Hie&^ 

hM (&%) <07-{ ;Pfcf7KJ: »J«jW»fc««S 
* £ t £ 1 1" <£> t <0 "C * £ o 
[0 0 0 9] m&m 1 LTIi, BKitOf^tL 



(3) Ofcffl 2 0 0 3- 1 1 0 2 1 1 

4 

I4\ T^US-^A, - y^-^^t* 

I 0 0 1 0 ] *felf Jf 2 ICO^T <> % t 
If, tf'J-TSK, ^iJxfl,>fl/75'V-h > 'if'ji 

loo i i] *5§^tc^tt-s r^-f^tfrj cDitii, ^ 

(mr. t*r*-;ut^7) oh, *jra?Lu**tt 

v>tl 1 ( i ) £#b.b L&#<b 18.93 1-&o 
I0 0 1 2] ^g'J^ y HM<0 7-f ;PtTTIi. 1 

20 t%Lmm2<r>mwiz£ntz,7 4 >v\£r<nmmnm^. (?l 
i ( i ) TttH«ji*o*fMi i ) tmmm 2 <o*#^ 

tin. S^ISU-Js^-c, I»i2fl07-f ;utrr<o 
?L«tt, *— <o*#« im<ov4 ;nfro?L®J: 0t£5S 

1 (01 ( i ) •C{iIil®T7J<0«#e 1 ) <0%#^lfl 
"T^o S*#tCteV»T, gX<D##® lffl07 ^ ;wtfr 
<0?LSIi. *6i^e2H<9 7-<^fc*7<0?LS£*)l£5gL£ 

■7 4 frl£TX~$>Z>o 

[0013] mum 2 <7>mm<7>&w% \<r>^% 

^^S'J^'/HBIi, Xo«oS#S lfflf *><b^€r» 

t * ^ l & $ k ±i ^ *«-r t <o t 
(D x-&&mm2fpT\±mmcoTi3iii?7 4 >mr<r> 

[0 0 14] c\<n i n tty 4 ^t*TJ4, @lS^K>f-cv 

[0 0 15] £11 ;HfTtc?E*$tL 

* 3 »4 tr r * - v » r $ *t -5. M 

m*m^Z>Z t* J T-#, PJAJf, $S, #ffl>5;i:* 
^»ff,*t^ 0 -*te><^7*>, ^tW4f1i> nxh^f 
50 *^&-fi> t , Lv> 0 «:^Mifi-3 <o*^^ 



-3- 



5 

[0 0 16] *U*«W»^«*Httl6«0«it*ffiUo 

(SI (a) ) O^-iJirO^ZloS^S 1 Kl-v* h 
J14 (7tH/y*^H *#4t4 0 Uv^M4hl 

£ ttjg U ffl v > 4 £ t ** "C £ 4 (S«/:i67i^'i?l 
T% PvX h«4 £7* h^X**^LTft***T^ 

^i-^C^^T^^ (HI (b) ) o 
[0 0 l 8] &iz&#m l <r)J-7*>mti^r9xfc<7>'* 

T\ h«4£Gfc*LT01 (c) Ofl|jg^&» 

4 C i^v^ h«4 0|^*()#feUJ:*L«f J: <, 

[0 0 1 9] on-C* WWiSt^cO K9-f A- A 

H4t§«n (mi (a) ) o s^coe 

«^b*ttSfi±o«S^<b> UvXM4^P(i, 
5fcUgSP L/w»— 0*W10?L J: ^-lOO/zm, 9 
£L<lil 5-5 0 jim/hS <-T4 0rt*<fcv\, 

tO«#»U»20'^7 hMO«££;fr^4?L£?BJ& 

— F-UJ: Ct^^^ +^U*6fi^ 2 Ox 
y^V^ffvs ^12(7)11:^7 Hi* 

0 1 " ( c ) 0«ig$r*»4 £: S7:'nWO'^r£ a P ^ 

h^4 *o 
[0 0 2 0] ^^^OUSfe^^v^r, ^—O^tfcJi 1 t 
mtm2 W«fi:'J^7 hMO«ig£*1-4?L£J£j£ 
^4#S(i#U|R5feUtfcv\> ±&Lfcffc^*^>'* r * 

T% ^tif)Ot-/<-X7f >^ (fljx.(£. x-y + ^tt 

» ft-r * - « i} » * • 

[0 0 2 1] ^<7)f^ *r^>*#««i#^ffij»«-c*4 
Bl (e) K^rfJ:? U*zko*#W«U|&« 



(4) #S 2 0 0 3 - 1 1 0 2 1 1 

ZfZ fi h <0&&* £tf$> if h ft 4 i)K - 7>r)\>->7uu 

5 0jp*li 1 0 0 0 AJJl±-e*4Ci:**»* Lv^o 
[0 0 2 2] o^U, er*-*ffl'<*-->BP8J: IJ 

io *-<oi#lii;#4U »W5^:tUv # xn 
4*##-T4 (m i (f) ) o ::r^i/yxH4 

(i. ±JfcLfc0 1 (b) . gil (d) OUv*h«4i: 
1*77 b-X y^^tC^oTgfJPU mMM2 

4#jra?L*j&jfti-4 (mi ( g ) ) o V7fx 7 f> 

20 [0 0 2 3] ov»t% 01 (h) 

»f & *L4V. W«ua5«tf*-C $ 4 <b <t WHS- 
omfcm 1 Ujf&«Srfror. ^ZlO^ft:^ 1 J: *) fro § 

frit, »roifcf*:JB l^C»I«:}foT*i)o*S:*fBl 

t^o -tOf*, 111 (i) (C^-TJ:^ 

iO 4o ^/^^iORitt, ii«ftffl$ivTv^4B^07K 

[0 0 2 4] 7^ero««fti:f# 

«OH»^* r ->*JB*i-4^t6) *K»»:ov^li, 
H2 *#JHL4* t fettW"r4o 

*gfi«2> om^ov^r^fv^ (13 2 (a) - 
(d) Vy^>i40#4 (S"2 (e) ) / 7 7 K 
^0 jcyf->^lCj:4*-OS^1^7L<0^ (0 2 

(f) ) fcfi^fcm-C, Smi4Wfl-3 (0 2 

(g) ) > l/v^H4tR*t*-ktH2 (h) CO 

[0 0 2 5] *WKKHv»T, »-^»»i:*ar4 0 

tr**)4o L/^T, *— <0]gfi|O J: 9^*7 -r;nfT 
^AKfCBl (e) - (h) icfS®co*&m)K5S:Kttr 
C KSZOffti 1 *4v^li^-^i:0 f ^-O 
50 ^ft^ lOM>V^*&m't4-fc*t*m»^o#S:^*S1-4 



-4- 



7 

[0 0 2 6] CO XiK. #3£IEUtfc*IlE&£«<Ot!!jl 

ififw. tfc, ^— <o.^ ( ro o 1 7 j - ro o 

aHci^f^W^$«t«^ 0 Lfci'ot, ill 2 <OMI 
iz, ifr * - ^ t ^TStB|<0 7 * h v X ^ 

— <0.^ ( T0 024J - T0 025J f*55) <r>ty,%\z 
i±, II (e) «i:Ctt«>ftlM5 *»iti*K7 -f /nf 

[0 0 2 7] 20 

mm (UK 12) Sr«fflLT*«WO*tt0IS:JSlTU 

[0 0 2 8] [*Jfc£91]ff*2 -f 5 K*»<b 

&-£>*6*i« 2 <DM®KJ¥* 1 8 // nXOlS^S* 1 «r> 

^mmmmmmte mi (a) ) *fli*Lfc. 

*-*»HDS ; 3 0 0//m) tc*t(Dl-*Uv^ 

(7* h) *ffi-&Ltz (01 (b) ) o ov> 

■C, COl/vX M4 * -7X^ t Ltf 4 0 g/ I 
<r>&'tm~8i*.femz. X 9 \ t^zc y + > ^ l W v 
* M§ 4 £ 3 %OTKK'fb^- h »J •> AtK^jKI- <t »} 
£.ri:KJ:i)01 (c) <OJ:^ &#r5£eO|!&^?- vfc 
J: If 7 * - ;w ffl * *9 - > i # tz o 
- - - — [0 0-2 9] -f-Oftv ifl-ZOi^f VTffif??:*"' " 

PS^tf7*-^ffl/'f^->i: 9 #^5 0// m/h£ < L 
7to ov>T, ZvyUiSX b& 4 X? b LX * 

xyfy^) fcffvv 01 (d) Oi9i$-Of#i 

fc, 3 %<r>im.iti- h ■> a*»»u- * <o u->* 

[0 0 3 0] ov>t, &-<0g#:/f 1 0£ffiKif&S)&5 50 



#112 0 0 3 - 1 1 0 2 1 1 
« 

■(-■^Jl'-^D'ilx Ep<k0. 1/um) *X^n'v5"J 
> ^T-ffM U 01 ( e ) <7><fc ■? ^*&«BTS6^^ t L 

X-frftstt-y £ ()4g5 0//m/jN$ < Liz (0 1 
( f ) ) o ^<0f^ 100g/l <7>j§«E®V- ^7k»«[ 

*fe&«V7 >m:gU (2 0-1 

ookHz) 4-35 t:-c2 fl-mjsMt-r a ztx-mmm 2 

t»-<og#Ji 1 tcorauia 1 (g) (Oiii'M-^ 

[0 0 3 1 ] LT, Ell (h) (C^-f J: 0 tc, »IW 
11ico^S^5 iz&m (0. 5-2. 5 A/ dm 
2 O^H) U feolffi (^Kffl*i<>o^«[) UT^S 

4 4 3%<o*®m;-j- h ^a^JKuj: ofifc*U 4frf2 
I5tl o%ig^K^- h ') 7 A*»«i:5«>«»«t ^ 
:ti:J: 1)1*11, HI (i) Ktf1\ i^t^-^* 

(0 0 3 2] **ig«n|^j3it^rr;uv^y H7-f 
ft;® lrt-eii^si 5 0 mOB&R^jgpit-r^i^Rtt 

tt-e* •) , 2 ftxiim-<r>m#.m 1 tw«fi±# 

@ 1 7 5 a, mOB&R, »-C0*ft® 1 t CO*#(±#S 1 

5 0 //mOB&R^ft*, R«<0-ffl^-co^, ^~<D 
*ft® lrtT-l±#@l 6 O/zmcO^Rfr^ffit L. 31? 
1 0 fx mCOB&R^^c-e^^o 

[0 0 3 3] ifBUJfe^^jStt'&^c.iaao 

^-^fte i >eitT-& < , »-<o^ft® i 

^5 (^nARIf) *MUNl'?h7"P-T-f 

[0034] mtam 2 ^nmmx-itm 2 zmm l^* 1 
fjgiw-t-^c ^ife^-ctnife^i t p«i<ow®gisi 0 
«*« (02 (a) ) zm^fzo *mmmu&mm 1 1 
0 1 <7)*di* 7 jn;r»*auff ■) 

[OO3 5J02 (a) ^t>02 (d) ^<O*0X«iHife 
1 tm&X&Zo l'-/XH4If, ^-7 

2 uo^t. 1 o^tra^tctf 9 i t 

X\ 0 2 (d) <r>mm.mi> t %hfi-tz 0 tztzL, ±ft<7)£ 
[0 0 3 6] ov»T% *lt^0ilr*l±, 9 V >^<7) 

xe«r«^r, nmmi tmmom?K-x*) V7474 

)V^h^i>V^XYm4iW^L (02 (e) ) , V 



-5- 



9 

MtitO?L£^J£L£ (0 2 (f) ) o PV*Y 

(i2 (g) ) o emu, uiszhm4t3%<7>7m. 
iti- v v^^frmmzm^Tmz-tzztiz x 1702 

(h) 1-7*1", B^tl-^ftiiO^V^u' hffl-7-f )U 

z<r>7 j )v M r <r>m&^t&m l <r>7 -i >v\£r tmux- 

2>-z>Tz 0 

10 0 3 7] *JfeCTl tl§U*, fto^i^ 

ii<of*i i fittr-^ < m-<r>m&m i u ^i&^lt 

10 0 3 8] [tt&M]it&mt LX, 113 (b) UIBft 

Ltz£i%7<ti<\i7, K&mm 2 1 m~<r>m 

-f ;ukfT£$iiiL£o c«7 -r ^t*r<7)??iii±iiJg0iJ2 

^-<o##s i t&mm2 tvm.m-')'*? nanus £ 

02 (d) »;»a-r**js# (fc«u 

tzo ^<r>mt^Mm2 tmfttomxizx »k 03 (b) 

UIBttLfc 7 * ;u kf 7 &Sii Lfc„ 
[0 0 3 9] ^it&miZteHZ >)s<v vm.7 4 *>\?.t<t> 

*Jj:O f l6i»)i2rttt^gl 5 0,«m<OB&R£/gcB0i:1-& 
n&Rtt#U *-<0i»#« 1 F*JTNi4Mi 16 0/4 m<o»&n 

[0040] ffffi] $kmm 2 <owb0K^« t 

Jfc&03<7>MMIll&&«£ JIS-C5016 K*-=*< & 
ttlia^ot, IgtfiM^Offl^Srfi^Tt (n = 
5) o -tOMii4 {-/F-fo 3 0 0 -9" * Wk^Wfc 

mmi*. Il&m offi ®11K&«-Cli 1 . 4 2%, it 
##!|OW®®|&g«-CI± 2 .- 4-3 %Sttk L^c CO* 7- 
U, 3f:%^r-KjS$*t^^y;u'j^y H07^ ;i/fcf7 

ttfcMiSii £ 7K1" £ 1 & o t„ 



(6) If 13 2003-110211 

i0 

[0 0 4 1] 

107^1' kf T jJ»*W L t LTftffi U ^mi4*tm s « 

mm<r>mm (8t#JR3Ufe*£o&9i) Uft«Bft£«0 
Sg^73ftT*(i, 46o # J: •) t5fe^ilK<0ff^^1f •? - t 

T * - A'CO&fiffiJS ^:T®7fe^<7) 7 * h -7 * ^7 (O-g-*? 

^»^r-#-S >; ^ y h SO 7 ;u kf r 4- SSiil" * i t # 

imi] (a) - (i) li, *5kW^VkZ>m&mWL<OWt 
[H2] (a) - (h) l±, 

$ajm<r>wmmx'$>z> 0 

30 [El 3] (a) , (b) (±, |5!K^«<0^*O#«kfT 

[04] (a) ii, m>fom2<r>mmmz.mzi5tfz,mji 

mm^LtzCT^y^ (b) li, lt^t?!lO«jS14tt^ 

I^-togiW] 
1 : 

3 : mm&tt& 

— 4 : i/y ^ Ti 
40 5 : 



-6- 



(7) 



#S 2003-110211 



1] 



(e) 



(a) 




(f) 



(b) 



4 hm 



2222Z ~ 

i 



(c) 




(«) 



(h) 



( i) 



200 



300 




300 



[02] 




-7- 



»■ 

(8) #S 2003-110211 

F*-A(##) 5E317 AA24 BB01 BB11 CC31 CC44 

C017 CD25 GG09 GG11 
5E339 AB02 AC01 AD03 AD05 BC02 

BD02 B008 B011 BE13 GG01 
5E346 AA06 AA12 AA15 AA32 AA35 

AA43 BB01 CC02 CC08 DD02 

DD32 FF04 GG15 GG17 GG22 

HH07 



-8~ 



